During the past decade, several reports of outbreaks of Acinetobacter calcoaceticus subsp. anitratus in hospitalized patients, often in association with contamination of hospital equipment or the hands of personnel, have been described (9, 17, 28) .
A. calcoaceticus subsp. anitratus is a nonfermentative aerobic gram-negative rod that is widely dispersed in nature, and it is commonly part of the normal flora of humans (2, 29) . A. calcoaceticus subsp. anitratus was previously called Bacterium anitratum, Achromobacter anitratum, Herella vaginicola, and other names (19) .
The most common site of infection with A. calcoaceticus subsp. anitratus is the lower respiratory tract; the infection occurs most frequently in patients with tracheostomies or endotracheal tubes (8) .
During a 7-month period, 25 patients admitted to an intensive care unit became infected with A. calcoaceticus subsp. anitratus, defining an outbreak of respiratory tract infection. We report here the results of the laboratory investigation, which identified two different A. calcoaceticus subsp. anitratus strains as the causes of the outbreak. (18) . A suspension of the organism was prepared in sterile saline to a 0.5 McFarland standard, and 10 ,ul was transferred to the Sceptor gram-negative broth with a disposable loop. Panels were inoculated according to the directions of the manufacturer by using the automated preparation station.
MATERIALS AND METHODS
Plasmid isolation. Plasmid DNA of isolates was obtained by a modification of the method of Bennett et al. (4) . All centrifugations were performed in Eppendorf tubes by using an Eppendorf microcentrifuge at 14,000 x g. After an overnight incubation in LB broth at 37°C, bacteria contained in 1.5-ml samples were collected by a brief centrifugation. Sedimented cells suspended in 100 ,ul of lysis buffer (1 mg of lysozyme per ml in 50 mM glucose, 10 mM EDTA, and 25 mM Tris hydrochloride [pH 8.0]) were incubated at room temperature for 15 min. Then, 200 pl of alkaline sodium dodecyl sulfate (1% sodium dodecyl sulfate in 0.2 M NaOH) was added, inverted several times, and incubated on ice for 5 min. The addition of 150 of 3 M sodium acetate was followed by incubation on ice for 5 min more. The mixture was centrifuged, and the supernatant was extracted once with 500 pil of phenol-chloroform (1:1). The aqueous upper layer was transferred to a fresh tube, and DNA was precipitated with 2.5 volumes of 95% ethanol at -70°C for 10 min. After centrifugation for 10 min, the DNA pellet was air dried and dissolved in 40 ,ul of TE buffer (10 samples were cleaved with restriction endonucleases (BamHI, HindIII, EcoRI, PstI, BglIII, EcoRV, and PvuI) (Boehringer) for 2 h, as described previously (23), and analyzed by 1.0% (wt/vol) agarose gel electrophoresis.
RESULTS
In the period between December 1986 and June 1987, 25 patients in the respiratory intensive care unit had positive cultures for A. calcoaceticus subsp. anitratus. These patients were relatively evenly distributed throughout the epidemic period (Fig. 1) . The patients were divided into two groups, group 1 (14 patients) and group 2 (11 patients) on the basis of characteristics of the A. calcoaceticus subsp. anitratus strains isolated, as described below.
The biochemical characteristics of the strains isolated from patients are shown in Table 1 . The biotypes of the epidemic isolates (as defined by the API biochemical profile number) defined two groups, 1 and 2. Both groups had the same biochemical characteristics except that the strains included in group 2 could assimilate adipate and phenyl acetate; group 1 strains could not.
Antimicrobial susceptibility data were reviewed for all 25 isolates of A. calcoaceticus subsp. anitratus. Table 2 shows the antibiotic susceptibilities of and MICs for the strains isolated. The MIC study allowed the strains to be separated into two groups. The more-resistant group coincided with group 1 established by biochemical characteristics. In this group, of 16 antibiotics tested, only netilmicin and imipenem had some inhibitory activity. The antibiotic susceptibility pattern of group 2 isolates (Table 2) differed slightly from that of isolates from patients who made up group 1. Plasmid DNA from the clinical isolates of A. calcoaceticus subsp. anitratus was analyzed to determine the genetic difference between the groups. Plasmid profiles of selected strains of both groups are shown in Fig. 2 . Rapidly isolated DNAs of the strains from group 1 ( Fig. 2A, lanes 1 and 2) showed two plasmid bands, whereas the plasmid profile from group 2 (lanes 3 and 4) showed only one band; therefore, the plasmid pattern was common to all the strains with similar antibiograms. To examine the relatedness of plasmids found in both groups, rapidly isolated plasmid DNA was subjected to restriction endonuclease digestion and analyzed on agarose gel. Comparison of the restriction patterns showed a similarity between the DNAs of the strains from groups 1 and 2, but the fingerprints were clearly different between the groups (Fig. 2B) .
DISCUSSION
Over the past two decades, A. calcoaceticus subsp. anitratus has become increasingly recognized as an organism of (10, 13, 21) . It has been established as a cause of pneumonia and tracheobronchitis (8, 15) , urinary tract infection (12, 16) , meningitis (7), cellulitis (13) , wound infections and other skin infections (13) , septicemia (27) (14) , and twodrug combination therapy has been recommended for patients with severe infection, such as pneumonia 'or septicemia (22) . However, with the problem of emerging resistance to aminoglycosides, other regimens must be evaluated.
Cefuroxime has appreciable in vitro activity against Acinetobacter spp. (20) and has been used successfully in two seriously ill patients with Acinetobacter pneumonia (1). We found both strains of A. calcoaceticus subsp. anitratus to be resistant to cefuroxime. In contrast, the in vitro activity of imipenem was very good (MIC, c0.5 ,ug/ml). Therefore, we can use this antibiotic as an alternative in light of the multiresistance of these strains.
The nosocomial reservoirs and mode of spread of this organism were not studied, since we did a retrospective laboratory investigation of the outbreak.
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